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(54) Ink container with dual negative pressure producing members urged together and method 
of manufacturing the same 


(57) A liquid container having a negative pressure 
generating member containing chamber containing 
therein a negative pressure generating member formed 
of a fiber material and provided with a liquid supplying 
portion and an atmosphere communicating portion, a 
liquid containing chamber provided with a communicat- 
ing portion communicating with the negative pressure 
g nerating member containing chamber and forming a 
substantially hermetically sealed space and storing 
therein liquid to be supplied to the negative pressure 
generating member, and a partition wall for partitioning 
the negative pressure generating member containing 
chamber and the liquid containing chamber and forming 
th communicating portion is provided with gas intro- 
duction blocking means cooperating with the partition 
wall and the liquid contained in the negative pressure 
g nerating member containing chamber to block the 
introduction of gas from the communicating portion into 
th liquid containing chamber except during the supply 
of the liquid from the liquid supplying portion to the out- 
side. 
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Description 

BACKGROUND OF THE INVENTION 
5 Held of the Invention 

[0001 ] This invention relates to a liquid container, a method of manufacturing the container, the package of th con- 
tainer, an ink jet head cartridge in which the container and a recording head are made integral with each other, and a 
liquid cfischarge recording apparatus, and particularly to a liquid container suitably utilized in the field of ink jet recording 
io or the like. 

Related Background Art 

[0002] Generally, an ink tank as a liquid container used in the field of ink jet recording is provided with a construction 
15 for adjusting the holding force of ink stored in the ink tank to well effect the supply of the ink to a recorcfing head for dis- 
charging the ink. This holding force is for making the pressure of the ink cfischarging portion of the recording head neg- 
ative relative to the atmosphere and is therefore called negative pressure. 

[0003] As one of the easiest methods for generating such negative pressure, mention may be made of a method of 
providing a porous member such as methane foam or an ink absorbing member such as felt in the ink tank, and utilizing 

20 the capillary force (ink absorbing force) of the ink absorbing member. For example. Japanese La id -Open Patent Appfi- 
cation No. 6-15839 cfisdoses a construction in which a plurality of ffoers differing in density from one another are com- 
pressed and packed in the whole of an ink tank in the order of high-density ffoer and low-density fiber toward a supply 
path to a recorcfing head. The high-density ffoer has a great number of fbers per unit area and has a strong ink absorb- 
ing force, and the low-density ftoer has a small number of fbers per unit area and has a weak ink absorbing force. The 

25 seams among the ffoers are brought into pressure contact with each other so as to prevent the intermission of ink 
caused by the mixing of air. 

[0004] On the other hand, the applicant of the basic application has proposed in Japanese La id -Open Patent Appli- 
cation No. 7-125232, Japanese LaidOpen Patent Application No. 6-40043, etc. an ink tank provided with a liquid con- 
taining chamber of which the ink containing amount per unit area is increased in spite of an ink absorbing member being 

30 utilized and which can realize stable ink supply. 

[0005] Fig. 1 A of the accompanying drawings is a schematic cross-sectional view showing the construction of an ink 
tank utilizing the abcve-described construction. The interior of an ink cartridge 10 is partitioned into two spaces by a 
partition wall (38) having a communicating hole (communicating portion) 40. One of the two spaces provides a liquid 
containing chamber 36 hermetically sealed except the communicating hole 40 of the partition wall 38 and directly hold- 

35 ing ink 25 therein, .and the other space provides a negative pressure generating member containing chamber 34 con- 
taining a negative pressure generating member 32 therein. A wall surface forming this negative pressure generating 
member containing chamber 34 is formed with an atmosphere communicating portion (atmosphere communicating 
port) 12 for effecting the introduction of the atmosphere into the container resulting from the consumption of ink, and a 
supply port 14 for supplying the ink to a recording head portion, not shewn. In Figs, 1 A and 1B. the area in which the 

40 negative pressure generating member holds the ink is irxfeated by hatching. The ink contained in the space is indicated 
by net lines. 

[0006] In the above-descrfoed structure, when the ink in the negative pressure generating member 32 is consumed 
by the recorcfing head, not shown, air is introduced from the atmosphere communicating port 12 into the negative pres- 
sur generating member containing chamber 34. and enters the liquid containing chamber 36 through the communicat- 

45 ing hole 40 of the partition wall 38. Instead of this, the negative pressure generating member 32 in the negative 
pressure generating member containing chamber 34 is filled with the ink from the liquid containing chamber 36 through 
the communicating hole of the partition wall (this will hereinafter be referred to as the gas-liquid exchanging operation). 
Accordingly, even if the ink is consumed by the recording head, the negative pressure generating member 32 is filled 
with the ink in conformity with the consumed amount and the negative pressure generating member 32 holds a prede- 

50 ter mined amount of ink therein and keeps the negative pressure relative to the recording head substantially constant 
and therefore, the ink supply to the recording head becomes stable. Such an ink tank which is compact and has high 
use efficiency has been commercialized by the applicant of the basic application and is still used in practice. 
[0007] In the example shown in Fig. 1 A, an atmosphere introducing groove 50 as a structure for expediting the intro- 
duction of the atmosphere is provided near the communicating portion between the negative pressure generating mem- 

55 ber containing chamber and the ink containing chamber, and a space (buffer chamber) 44 free of the negative pressure 
generating member by ribs 42 is provided near the atmosphere communicating portion. 

[0008] Also, the applicant of the basic application has proposed in Japanese Laid-Open Patent Application No. 8- 
201 1 5 an ink tank using as the negative pressure generating member of the ink tank a fiber comprising olefin resin hav- 
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ing thermoplasticfty. This ink tank is excellent in ink storing stability and is ateo excellent in recycling property because 
the ink tank housing and the fibrous material are formed of the same kind of material. 

[0009] Now. the inventors have zealously studied about a construction using a fforous material as the negative pres- 
sure generating member of the ink tank shown in Fig. 1 A with a result that it has been found that the following fact may 
pose a problem. 

[0010] That is. when supposing the state before the start of use such as during distribution, the liquid containing . 
chamber has been positioned and left upwardly in the direction of gravity relative to the negative pressure generating 
member containing chamber, as shown in Fig. 1 B of the accompanying drawings, it has been found that by the air being 
introduced into the liquid containing chamber through the communicating portion, the liquid in the Bojiid containing 
chamber may leak to the negative pressure generating member and the ink 25 may overflow to the buffer chamber. If 
the ink thus overflows to the buffer chamber, the ink may overflow through the atmosphere communicating port to 
thereby stain a user's hand or the ink may drop from the liquid supply port to stain the user's hand or the like when the 
seal is broken. 

[001 1 ] The above-noted problem is considered to arise from the following characteristics of the ink absorbing member 
using fibers as compared with a porous material such as cojwentfona! urethane foam: 

(1) since porosity is great, the pressure loss of ink movement is small; 

(2) the difference between the advancing angle of contact and the retreating angle of contact of the ink with the fiber 
is small: and 

(3) in the case of the ink absorbing member using theffoers. a capillary force is created in the gaps among the fib- 
ers and therefore, the difference in the focal strength of the capillary force on the scale of the cell (about 80 to 1 20 
u.m) of urethane sponge is small as compared with an ink absorbing member formed by cell ffim being removed 
after urethane foam is foamed. 

[001 2] This problem peculiar to a construction utilizing a ftoer material as the negative pressure generating member 
has been recognized by the inventors for the first time. 

SUMMARY OF THE INVENTION 

[001 3] it is a first object of the present invention to provide a liquid container which utilizes a ftorous material as a neg- 
ative pressure generating member and yet solves the above-noted problem. 

[0014] It is a second object of the present invention to provide a liquid container having a liquid containing chamber 
having both of the above-described compactness and high use efficiency and free of inadvertent inflow of liquid from 
th liquid containing chamber to a negative pressure generating member containing chamber, on the basis of an uncon- 
ventional; novel idea found out by 1*16^6^0^5' study for.achieving the above first object, i.e.. the relation between the 
hardness and interface of two negative pressure generating members when they are urged against each other. 
[0015] In addition, it is another object of the present invention to provide a method of manufacturing the above- 
described liquid container, an ink jet cartridge utilizing the above-described liquid container, etc. which will be described 
later. 

[001 6] Specific means for achieving the above objects could be understood from the following construction. 
[001 7] The liquid container of the present invention is a liquid container having a negative pressure generating mem- 
ber containing chamber containing therein a negative pressure generating member formed of a ftoer material and pro- 
vided with a liquid supplying portion and an atmosphere communicating portion, a liquid containing chamber provided 
with a communicating portion communicating with the negative pressure generating member containing chamber and 
forming a substantially hermetically sealed space and storing therein liquid to be supplied to the negative pressure gen- 
rating member, and a partition wall for partitioning the negative pressure generating member containing chamber and 
the liquid containing chamber and forming the communicating portion, characterized by the provision of gas introduc- 
tion blocking means cooperating with the partition wall and the liquid contained in the negative pressure generating 
member containing chamber to block the introduction of gas from the communicating portion info the liquid containing 
chamber except during the supply of the liquid from the liquid supplying portion to the outside. 

[0018] According to the above-described liquid container, irrespective of the posture of the liquid container, the intro- 
duction of gas from the communicating portion into the liquid containing chamber except during the supply of the liquid 
from the liquid supplying portion to the outside is blocked by the liquid contained in the negative pressure generating 
member formed of a ftoer material and the gas introduction blocking means, whereby the first object is achieved. 
[001 9] On the other hand, during the liquid supplying operation, the liquid is consumed from the negative pressure 
generating member and therefore, the gas introduction blocking means permits the gas-liquid exchanging operation 
and can therefore realize a stable liquid supplying operation while keeping the negative pressure in the liquid supplying 
portion substantially constant. 
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[0020] Also, a liquid container according to another embodiment of the present invention is characterized in that in a 
negative pressure generating member containing chamber, between a first negative pressure generating member on 
the communicating portion side with a liquid containing chamber and a second negative pressur generating m mber 
on the atmosphere communicating portion side, there is a boundary layer of a capillary force stronger than the capillary 
force of the second negative pressure generating member, and is structured such that through this lay r, the atmos- 
phere communicating portion and the communicating portion with the liquid containing chamber communicate with 
each other without fail. The liquid container is also characterized in that in the stat before the start of use as during 
distribution, in whatever direction the ink tank may be left as it is, the difference between the capillary force of the sec- 
ond negative pressure generating member and the capillary force of the boundary layer is equal to or greater than the 
difference between the water head of the ink-atmosphere interface in the second negative pressure generating member 
and the water head of the ink-atmosphere interface of the boundary layer. 

[0021] In the above-described construction, the ink-atmosphere interface sometimes flows in the second negative 
pressure generating member, but it never happens that the ink-atmosphere interface in the boundary layer flows, 
because the ink in the boundary layer is always held by a capillary force equal to or greater than the difference in water 
head from the ink in the second negative pressure generating member. Thus, the boundary layer is always filled with 
the ink and therefore, the atmosphere can be prevented from flowing into the first negative pressure generating member 
and the liquid containing chamber through the boundary layer. Accordingly, ink exceeding the amount of ink which can 
be held in the negative pressure generating member containing chamber can be suppressed from flowing in from the 
liquid containing chamber, thereby achieving the first object. As a further embodiment the capillary forces of the two 
negative pressure generating members themselves may be made to differ from each other, instead of the above- 
described boundary layer strong in capillary force. 

[0022] Also, a liquid container according to still another embodiment of the present invention is a liquid container hav- 
ing a negative pressure generating member containing chamber containing therein first and second negative pressure 
generating members urged against each other and provided with a liquid supplying portion and an atmosphere com- 
municating portion, a liquid containing chamber provided with a communicating portion communicating with the nega- 
tive pressure generating member containing chamber and forming a substantially hermetically sealed space and 
storing therein liquid to be supplied to the negative pressure generating member, and a partition wall for partitioning the 
negative pressure generating member containing chamber and the liquid containing chamber and forming the commu- 
nicating portion, characterized in that the interface of the urged portions of the first and second negative pressure gen- 
erating members intersects with the partition wall, the first negative pressure generating member communicates with 
the communicating portion and can communicate with the atmosphere communicating portion only through the inter- 
face of the urged portions, the second negative pressure generating member can <x>mrnunicate with the communicating 
portion only through the interface of the urged portions, one of the first and second negative pressure generating mem- 
bers which is weak in capillary force is harder than the other negative pressure generating member and the negative 
pressure generating member containing chamber is filled with an amount of liquid which can be held by the entire inter- 
face of the urged portions inespective of the posture of the liquid containing chamber, thereby achieving the second 
object 

[0023] Also, the present invention provides a method of manufacturing the above-described liquid container, a pack- 
ag as a form of the container as during distribution thereof, an ink jet head cartridge in which the container and a 
recording head are made integral with each other, and a recording apparatus. 

[0024] The method of manufacturing the liquid container of the present invention is a method of manufacturing a liquid 
container having a negative pressure generating member containing chamber containing therein a first negative pres- 
sur generating member and a second negative pressure generating member urged against each other, the second 
negative pressure generating member being harder than the first negative pressure generating member, the negative 
pressure generating member containing chamber being provided with a liquid supplying portion and an atmosphere 
communicating portion, a liquid containing chamber provided with a communicating portion communicating with the 
negative pressure generating member containing chamber and forming a substantially hermetically sealed space and 
storing therein liquid to be supplied to the negative pressure generating members, and a partition wall for partitioning 
the negative pressure generating member containing chamber and the liquid containing chamber and forming the com- 
municating portion, wherein the interface of the urged portions of the first and second negative pressure generating 
members intersects with the partition wall, the first negative pressure generating member communicates with the com- 
municating portion and can communicate with the atmosphere communicating portion only through the interface of the 
urged portions, and the second negative pressure generating member can communicate with the communicating por- 
ti n only through the interface of the urged portions, characterized by the provision of the preparing step of preparing a 
main body in which a recess for the negative pressure generating member containing chamber provided with the liquid 
supplying portion and a recess for the liquid containing chamber are formed integrally with the partition wall provided 
with the communicating portion, the first inserting step of inserting the first negative pressure generating member into 
th recess for the negative pressure generating member containing chamber of the main body, the first compressing 
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step of making the first negative pressur generating member bear against the bottom surface of the recess after the 
first inserting step, and compressing the first negativ pressur generating member in the insertion direction while slid- 
ing it relative t the inner side of the recess for th negative pressure g nerating mernber containing chamber, the sec- 
ond inserting step of inserting the second negative pressure generating member into the recess for the negative 

5 pressure generating member containing chamber of the main body after the first inserting step, the second compress- 
ing step of urging the second negative pressure generating member against the first negative pressure generating 
member and compressing it in the inserting direction while sliding it relativ to the inner side of the recess for the neg- 
ative pressure generating member containing chamber, after the first compressing step, and the enclosing step of fixing 
to the main body a lid member provided with an opening for the atmosphere communicating portion and covering both 

io of the two recesses, thereby forming the negative pressure generating member containing chamber and the liquid con- 
taining chamber. 

[0025] According to the above-described manufacturing method, the first negative pressure generating member 
which is not hard as compared with the second negative pressure generating member is compressed in advance in the 
container, thereby making the first negative pressure generating member easy to deform more preferentially when the 
15 two capillary force generating members are urged against each other, whereby the intimate contacting property of the 
surfaces of the two negative pressure generating members which bear against each other and the manufacturing irreg- 
ularity of the positions of those surfaces relative to the main body of the container can be suppressed. As the result, the 
above-descrfoed container can be manufactured inexpensively and easily. 

[0026] Also, a method of manufacturing a liquid container according to another embodiment of the present invention 
20 is characterized by the step of preparing a liquid container having a negative pressure generating member containing 
chamber containing therein first and second negative pressure generating members urged against each other and pro- 
vided with a liquid supplying portion and an atmosphere communicating portion, a liquid containing chamber provided 
with a communicating portion communicating with the negative pressure generating member containing chamber and 
forming a substantially hermetically sealed space and storing therein liquid to be supplied to the negative pressure gen- 
25 erating members, and a partition wall for partitioning the negative pressure generating member containing chamber and 
the liquid containing chamber and forming the communicating portion, wherein the interface of the urged portions of the 
first and second negative pressure generating members intersects with the partition wall, the first negative pressure 
generating member communicates with the communicating portion and can communicate with the atmosphere com- 
municating portion only through the interface of the urged portions, the second negative pressure generating member 
30 can communicate with the communicating portion only through the interface of the urged portions, and the capillary 
force of the interface of the urged portions is higher than the capillary forces of the first and second negative pressure 
g nerating members, the first liquid f aiing step of f Bling the liqukl containing chamber with liquid, and the second liquid 
filling step of filling the negative pressure generating member containing chamber with an amount of liquid which can 
be held by the entire interface of the urged portions irrespective of the posture of the liquid container. 
-35 [0027] The package of the present invention contains the above-described liquid.container therein, and is character- 
ized by the provision of seal means for closing the atmosphere communicating portion and liquid supplying portion of 
the container, and means for opening the seal means. 

[0028] Ateo, the ink jet head cartridge of the present invention is characterized by the provision of the above-described 
liquid container, and a liquid cSscharging head portion capable of discharging liquid contained in the container. 
40 [0029] The liquid discharging recording apparatus of the present invention is characterized by the provision of the 
above-described liquid container, a liquid discharging head portion capable of discharging liquid contained in the con- 
tainer, and a mounting portion for the liquid container. 

[0030] Regarding the insertion of the above-descrfoed negative pressure generating members, the form thereof is not 
restricted to the container provided with the liquid containing chamber. 
45 [0031 ] So. on the basis of the above-described novel idea, a method of manufacturing a liquid container according to 
still another embodiment of the present invention is a method of manufacturing a liquid container containing thereon a 
first negative pressure generating member and a second negative pressure generating member urged against each 
other, the second negative pressure generating member being harder than the first negative pressure generating mem- 
ber, characterized by the provision of the preparing step of preparing a main body provided with a recess provided with 
so a bottom surface bearing against the first negative pressure generating member, the first inserting step of inserting the 
first negative pressure generating member into a recess for the negative pressure generating member containing 
chamber of the main body, the first compressing step of making the first negative pressure generating member bear 
against the bottom surface of the recess after the first inserting step, and compressing the first negative pressure gen- 
erating member in the inserting direction while sliding it relative to the inner side of the recess for the negative pressure 
■ 55 g nerating member containing chamber, the second inserting step of inserting the second negative pressure generat- 
ing member into the recess for the negative pressure generating member containing chamber of the main body after 
the first inserting step, the second compressing step of urging the second negative pressure generating member 
against the first negative pressure generating member after the first compressing step, and compressing the second 
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negativ pressure generating member in the inserting direction while sliding it relative to the inner side of the recess for 
the negative pressure generating member containing chamber, and the enclosing step of fixing a lid member for cover- 
ing the recess to th main body. 

[0032] According to the above-described manufacturing method, when a plurality of capillary force generating mem- 
bers are inserted into the container, the control of th intimate contact state can be effected easily, and a container pro- 
vided with a plurality of capillary force generating members can be manufactured easily with little manufacturing 
irregularity. 

[0033] In addition, the present invention also provides a container manufactured by the above-descrfoed manufactur- 
ing method. A liquid container according to yet still another embodiment of the present invention is a liquid container 
provided with first and second negative pressure generating members urged against each other, a container body pro- 
vided with a recess containing the first and second negative pressure generating members, and a tid member covering 
the opening portion of the container body with the first and second negative pressure generating members contained 
in the container body, characterized in that the second negative pressure generating member is hard as compared with 
the first negative pressure generating member, the first negative pressure generating member bears against the bottom 
surface of the recess of the container body, and that surface of the first negative pressure generating member which is 
opposed to the bottom surface bears against the second negative pressure generating member. 
[0034] According to the above-described liquid container, a container provided with a plurality of capillary force gen- 
erating members can be manufactured easily with little manufacturing irregularity by the above-described manufactur- 
ing method. 

[0035] The "hardness" of the negative pressure generating members in the present invention is the "hardness" of the 
negative pressure generating members when contained in the liquid container, and is prescribed by the inclination (unit: 
kgf/mm) of the repulsion to the amount of deformation of the negative pressure generating members. . 
[0036] As regards the magnitude of the "hardness" of the two negative pressure generating members, that negative 
pressure generating member in which the inclination of the repulsion to the amount of deformation is greater is called 
the "hard negative pressure generating member". 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] 

Figs. 1 A and 1 B illustrate an example of the prior art 

Ftgs. 2A and 2B are schematic illustrations for illustrating a first embodiment of the present invention. Fig. 2A being 
a cross-sectional view, and Fig. 2B being a cross-sectional view when the liquid containing chamber side of a con- 
tainer is upward. 

Rgs. 3A and3B are schematic illustrations for illustrating a second embodiment of the present invention. Fig. 3A 
being a cross-sectional view, and Fig. 3B being a cross-sectional view when the liquid containing chamber side of 
a ontainer is upward. 

Figs. 4A and 4B are schematic illustrations for illustrating a third embodiment of the present invention. Fig. 4A being 
a cross-sectional view, and Fig. 4B being a cross-sectional view when the liquid containing chamber side of a con- 
tainer is upward. 

Figs. 5A and 5B are schematic illustrations for illustrating a modification of the third embodiment of the present 
invention, Fig. 5A being a cross-sectional view, and Fig. 5B being a cross-sectional view when the liquid containing 
chamber side of a container is upward. 

Fig. 6 is a perspective view showing the essential portions of a modification of the liquid container of the present 
invention. 

Figs. 7A, 7B and 7C are schematic cross-sectional views for illustrating the principle of operation during the lead- 
ing-out of liquid of the liquid container having the structure of Fig. 6. 

Fig. 8 is a typical view showing an example of an apparatus for manufacturing the liquid container of the present 
invention. 

Rgs. 9A. 9B, 9C. 9D, 9E and 9F are illustrations showing an example of a method of manufacturing the liquid con- 
tainer of the present invention. 

Rgs. 10A, 10B, 10C. 10D, 10E and 10F are illustrations showing another example of the method of manufacturing 
the liquid container of the present invention. 

Rga 11 A. 11B. 11C. 11D, 11E and 11F are illustrations showing still another example of the method of manufac- 
turing the liquid container of the present invention. 

Rgs. 12 A, 12B. and 12C are illustrations of a container manufactured by the use of the method of manufacturing 
the liquid container of the present invention. Hg. 12A being a cross -sectional view, and Rgs. 12B and 12C being 
illustrations showing an example of ftoer as a negative pressure generating member used in the container shown 
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in Fig. 12A. 

Fig. 13 is an illustration showing an example of a liquid container package according to an embodiment of the 
present invention. 

Figs. 14A and 14B are schematic perspective views showing a liquid container and an integral head type holder 
5 according to an embodiment of the present invention. Fig. 14A showing the state before mounting, and Fig. 14B 

showing the state after mounting. 

Fig. 1 5 is an illustration showing an example of a recording apparatus on which th liquid container of the present 
invention can be carried. 

10 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0038] The details of some embodiments of the present invention will hereinafter be descrbed with reference to the 
drawings. 

[0039] WhBe in the following emtxxfiments. description is made with ink taken as an example of liquid used in the 
is liquid supplying method and liquid supplying system of the present invention, the liquid applicable is not limited to ink, 
but for example, in the field of ink jet recording, the liquid of course includes treating liquid for a recording medium, etc. 
[0040] Also, in each cross-sectional view, an area in which negative pressure generating members hold ink is indi- 
cated by hatching, and the ink contained in a space is indicated by net lines. 

20 [First Embodiment] 

[0041 ] Figs. 2A and 2B are schematic illustrations of a liquid container according to a first embodiment of the present 
invention, Fig. 2A being a cross-sectional view, and Fig. 2B being a cross-sectional view when the liquid containing 
chamber side of the container is upward. 

25 [0042] In Fig. 2 A, the liquid container (ink tank) 1 00 is partitioned by a partition wall 1 38 into a negative pressure gen- 
erating member containing chamber 134 communicating in the upper portion thereof with the atmosphere through an 
atmosphere communicating port 112 and communicating in the lower portion thereof with an ink supply port and con- 
taining negative pressure generating members therein, and a substantially hermetically sealed liquid containing cham- 
ber 136 containing ink as liquid therein. The negative pressure generating member containing chamber 134 and the 

30 liquid containing chamber 136 communicate with each other only through a communicating portion 140 formed in the 
partition wall 138 near the bottom of the ink tank 100 and an atmosphere introduction path 150 for expediting the intro- 
duction of the atmosphere into the liquid containing chamber during the liquid supplying operation. A plurality of rfos are 
integrally formed in an inwardly protruding form on the upper wall of the ink tank 100 which defines the negative pres- 
sure generating member containing chamber 134, and bear against negative pressure generating members contained 

35 -in the^negative pressure generating member containing chamber : 134 in theircompressed state. By these ribs, an air 
buffer chamber is formed between the upper wall and the upper surfaces of the negative pressure generating members. 
[0043] Also, an urging member 146 higher in capillary force and greater in physical strength than the negative pres- 
sure generating members is provided in an ink supply cylinder provided with a supply port 1 14, and is urged against the 
negative pressure generating members. 

40 [0044] As the negative pressure generating members, two capillary force generating type negative pressure generat- 
ing members, i.e.. a first negative pressure generating member 132B and a second negative pressure generating mem- 
ber 132A formed of ffoers of olefin resin such as polyethylene, are contained in the negative pressure generating 
member containing chamber in the present embodiment. The reference character 1 32C designates the boundary layer 
between these two negative pressure generating members, and that portion of the boundary layer 132C which inter- 

45 sects with the partition wall 138 is present above the upper end portion of the atmosphere introduction path 150 in the 
posture of the liquid container during its use in which the cornmunicating portion is downward (Fig. 2A). Also, the ink 
contained in the negative pressure generating members is present up to above the boundary layer 132C. as indicated 
by the liquid surface L of the ink. 

[0045] The boundary layer between the first negative pressure generating member and the second negative pressure 
so g nerating member is urged, and the vicinity of the boundary layer between the negative pressure generating members 
is high in compressibility and strong in capillary force as compared with the other regions. That is. when the capillary 
force of the first negative pressure generating member is defined as P n and the capillary force of the second negative 
pressure generating member is defined as P 2 and the capillary force of the interface between the negative pressure 
g nerating members is defined as P s , P 2 < Pi < P s 
55 [0046] The state of the liquid contained in such a liquid container when its posture has been changed during its non- 
use will now be described with reference to Fig. 2B. 

[0047] Fig. 2B shows a posture in which the liquid containing chamber is vertically upward as may occur, for example, 
during distrtoution or the like. When the liquid container is left in such a posture, the ink in the negative pressure gener- 
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ating members moves from a portion in which the capillary force is low to a portion in which the capillary force is high, 
and a water head difference is created between the water head of the interface L between the ink and the atmosphere 
and the wat r head of the ink contained in th boundary layer 132C between the negative pressure g nerating mem- 
bers. Here, when this water head difference is greater than the difference between the capillary forces P 2 and the 
ink contained in th interface 132C tries to flow into the second negative pressure generating member 132A until this 
water head difference becomes equal to the difference between the capillary forces P 2 and P s . 
[0048] In the ink tank of the present embodiment, however, the water head difference is smaller than (or equal to) the 
difference between the capillary forces P 2 and P 8 and therefore, the ink contained in the interface 1 32C is held and the 
amount of the ink contained in the second negative pressure generating member does not increase. 
[0049] In the case of the other posture, the difference between the water head of the ink-atmosphere interface L and 
the water head of the ink contained in the interface 132C between the negative pressure generating members becomes 
still smaller than the difference between the capillary forces P 2 and P s and therefore, the interface 132C can keep a 
state in which it has ink in the whole area thereof, irrespective of its posture. Therefore, in any posture, the interface 
132C cooperates with the partition wall and the ink contained in the negative pressure generating member containing 
chamber to function as gas introduction blocking means for blocking the introduction of gas from the communicating 
portion 140 and the atmosphere introduction path 150 into the liquid containing chamber and thus, it never happens that 
the ink overflows from the negative pressure generating members. 

[0050] In the case of the present embodiment the first negative pressure generating member is a capillary force gen- 
erating type negative pressure generating member (P 1 = -110 mm Aq.) using an olefin resin fiber material (2 deniers). 
and the hardness thereof is 0.69 kgf/mm. (The hardness of the capillary force generating member was found by meas- 
uring the repulsion when it was pushed in by a push bar of 0 1 5 mm in a state in which it was contained in the negative 
pressure generating member containing chamber, and the inclination of the repulsion to the amount of push-in.) On the 
other hand, the second negative pressure generating member is a capillary force generating type negative pressure 
generating member using the same olefin resin fiber material as that of the first negative pressure generating member, 
but is weak in capillary force (P 2 = -80 mm Aq.). great in the f foer diameter of the f foer material (6 deniers) and higji in 
the rigidity of the absorbing member (1 .88 kgVmm). 

[0051 ] The capillary force generating members are combined so that as descrfoed above, the negative pressure gen- 
erating member weak in capillary force may become hard relative to the negative pressure generating member high in 
capillary force, and they are urged against each other, whereby the interface between the negative pressure generating 
members in the present embodiment can make the strength of the capillary force such that P 2 < P n < P s by the first neg- 
ativ pressure generating member being crushed. Further, the difference between P 2 and P s can be made equal to or 
greater than the difference between P 2 and without fan and therefore, as compared with a case where the two neg- 
ativ pressure generating members are simply made to bear against each other, the ink can be reliably held in the 
boundary layer between the capillary force generating members. 
-{0052^n*he presentemto 

whereby even if the ranges of the capillary forces P 1 and P 2 taking the irregularity of density into account overlap each 
other due to the inegularity of density in the negative pressure generating members, the inadvertent inflow of the ink 
into the negative pressure generating member containing chamber during non-use as described above can be pre- 
vented because the interface has a capillary force satisfying the above-mentioned condition. 

[0053] Here, the capillary forces of the two negative pressure generating members themselves can suitably assume 
desired values so as to make the ink supply characteristic during use excellent in a state in which the conditions that Pi 
< P 5 and P 2 < P s are satisfied. In the present embodiment, by bringing about P 2 < Pi , the influence of the irregularity 
of the capillary forces of the capillary force generating members themselves is suppressed during the use of the liquid 
container, and the ink in the upper negative pressure generating member is reliably consumed to thereby make the ink 
supply characteristic excellent 

[Second Embodiment] 

[0054] Figs. 3A and 3B are schematic illustrations of a liquid container according to a second embedment of the 
present invention, Fig. 3A being a cross-sectional view, and Fig. 3B being a cross-sectional view when the liquid con- 
taining chamber side of the container is upward. In the present embodiment, the construction of a negative pressure 
generating member containing chamber differs from that in the aforedescrfoed first ernbocfiment 
[0055] In Fig. 3 A, the reference numeral 234 designates a negative pressure generating member containing chamber, 
the reference character 232B denotes a first negative pressure generating member, the reference character 232A des- 
ignates a second negative pressure generating member, the reference character 232C denotes the boundary layer 
betw en the first negative pressure generating member and the second negative pressure generating member, the ref- 
erence numeral 212 designates an atmosphere communicating portion, the reference numeral 214 denotes a supply 
port, the reference numeral 246 designates an urging member, the reference numeral 236 denotes a liquid containing 
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charnber, and the reference numeral 240 designates the communicating portion between the negative pressure gener- 
ating member containing chamber and the liquid containing chamber. Also, as m the f irst embodiment the ink-atmos- 
phere interface in th negative pressure generating members is denoted by L 

[0056] In the present embodiment, th boundary layer is not orthogonal to the partition wall unlike the first embodi- 
ment, but is designed to have an angle 6 (0 < e < 90°) with respect to the a horizontal direction when as shown in Fig. 
3B. the liquid containing chamber is right above. 

[0057] Accordingly, in the state shown in Fig. 3B, if the volume is the same as the volume of the second negative pres- 
sure generating member in the first embotfment the water head difference h becomes small as compared with the first 
embodiment Instead, consideration can be given to the relation between the water head difference and the capillary 
force in a state in which the boundary layer is orthogonal to the horizontal direction. 

[0058] In the present embedment both of the negative pressure generating members use a plurality of heat-molded 
thermoplastic ffoer materials having different melting points (in the present embodiment, compound f ber of polypyiene 
and polyethylene). Here, by the temperature when the f toer materials are heat-molded being set to between the melting 
point of the material having a low melting point and the melting point of the material having a high melting point (e.g. to 
a temperature higher the melting point of polyethylene and lower than the melting point of polypropylene), the ffoer 
material having a low melting point can be utilized as an adhesive agent 

[0059] In the present embodiment this is utilized to set the rate at which the negative pressure generating member 
of a weak capillary force occupies the fber material having the low melting point to a rate great as compared with that 
of the negative pressure generating member of a high capillary force, whereby the negative pressure generating mem- 
ber of the weak capillary force is made hard as compared with the negative pressure generating member of the high 
capillary force so that the capillary force of the boundary layer may reliably become higher than that of the negative 
pressure generating member of the high capillary force. Instead of changing the rate of the ffoer material, the heat mold- 
ing time of the negative pressure generating member to be made hard may be lengthened. Of course, the above- 
described setting of the fber is applicable to the first embodiment and it is also possMe to apply to the present embod- 
iment the combination of different fiber diameters applied to the first embodiment. 

[0060] In the above-described first and second embodiments, the capillary force of the boundary layer between the 
two negative pressure generating members is made higher than the capillary forces of the respective negative pressure 
generating members to thereby use the boundary layer as gas introduction blocking means, but as a modification of the 
respective embodiments, two negative pressure generating members having different capillary forces may simply be 
made to bear against each other. In this case, the difference between the capillary forces of the two negative pressure 
generating members is made greater than the irregularity of the capillary forces in the respective negative pressure 
generating members, whereby the influence of manufacturing irregularity can be suppressed. However, when the dif- 
ference between the capillary forces of the two negative pressure generating members cannot be made so great or 
when the irregularity of the capillary forces in the negative pressure generating members is great, it is desirable that as 
r—ineach ct-theabove^ 

lary forces of the respective negative pressure generating members. 

[Third ErnborJment] 

[0061 ] Figs. 4A and 4B are schematic illustrations of a liquid container according to a third embodiment of the present 
invention, Fig. 4A being a cross-sectional view, and Fig. 4B being a cross-sectional view when the liquid containing 
chamber side of the container is upward. In the present embodiment the construction of a negative pressure generat- 
ing member containing chamber differs from that in the aforedescribed first and second embodiments. 
[0062] In Fig. 4 A, the reference numeral 334 designates a negative pressure generating member containing chamber, 
th reference numeral 332 denotes a negative pressure generating member, the reference numeral 312 designates an 
atmosphere communicating portion, the reference numeral 314 denotes a supply port, the reference numeral 346 des- 
ignates an urging member, the reference numeral 336 denotes a liquid containing chamber, and the reference numeral 
340 designates the communicating portion between the negative pressure generating member containing chamber and 
th liquid containing chamber. Also, as in the first embodiment, the ink-atmosphere interface in the negative pressure 
generating member is denoted by L. 

[0063] In the present embodiment, a protruding portion 365 protruding toward the negative pressure generating mem- 
ber containing chamber side is provided on a partition wall 338, instead of provicfing two kinds of negative pressure gen- 
erating members. 

[0064] In the present embodiment, as shown in Fig. 4B, this protruding portion cooperates with the liquid contained 
in the negative pressure generating member to block the introduction of gas into the liquid containing chamber during 
non-use, and the inflow of the ink from the liquid containing chamber into the negative pressure generating member can 
b suppressed. 

[0065] Also, a modification of the protruding portion may be of a shape as shown at 465 in Figs. 5A and 5B wherein 
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the partition wall is provided with a level difference- In Fig. 5A, the reference numeral 434 denotes a negative pressure 
generating member containing chamber, the reference numeral 432 designates a negative pressure generating mem- 
ber, th reference numeral 412 denotes an atmosphere communicating portion, the reference numeral 41 4 designates 
a supply port, the reference numeral 446 denotes an urging member, the reference numeral 436 designates a Bquid 
containing chamber, and th refer nee numeral 440 denotes the communicating portion between the negative pressure 
generating member containing chamber and the liquid containing chamber. 

[0066] This modification is characterized in that the volume of the liquid containing chamber can be made great rela- 
tive to the third embodiment 

[Other Embodiments] 

[0067] While the embodiments of the present invention have been described above, other embodiments applicable 
t the above-descrfoed embodiments will hereinafter be described. In the following description, the invention is applica- 
ble to each embodiment unless otherwise specified. 

< Structure of the Liquid Container ) 

[0068] First a further negative pressure control mechanism which can be suitably utilized in a container having an 
atmosphere introduction path like that of the first embodiment will be described with reference to Figs. 6 and 7A to 7C. 
[0069] Fig. 6 is an enlarged view of essential portions showing a nxxfif ication of the atmosphere introduction path of 
the liquid container according to the f irst embodiment shown in Figs. 2A and 2B. 

[0070] In the present modification, two first passageways 51 of an atmosphere introducing path having its upper end 
bearing against and opening into an absorbing member as a negative pressure generating member, and two second 
passageways 60 communicating with the first passageways 51 and having their lower ends communicating with a com- 
munication port 140 are formed in parallelism to each other on a negative pressure generating member containing 
chamber side below a partition wall 138. An atmosphere introducing groove is constituted by these first passageways 
50 and second passageways 60, and a portion of the second passageways 60 has a capillary force generating portion. 
This form ensures the reliability of atmosphere introduction and reduces the resistance at the start of the gas-liquid 
exchange because the first passageways 51 larger than the second passageways 60 are provided. The second pas- 
sageways 60. as will be described later, can be regarded as capillary tubes generating capillary forces by a groove sur- 
face in the partition wall and a surface on the absorbing member side. 

[0071] The principle of operation of the liquid container according to the present modification will now be described 
in detail with reference to Figs. 7A to 7C. 

[0072] A number of capillary tubes can be regarded as being formed in a negative pressure generating member 

pressure is generated by the meniscus force thereof. Usually, in the liquid container, immediately, after the start of its 
use, the absorbing member which is the negative pressure generating member is impregnated with sufficient ink and 
therefore, the level of the water head in each apparent capillary tube is located at a sufficiently high level. 
[0073] When the ink is consumed through an ink supply port 1 14. the pressure of the bottom of the negative pressure 
generating member containing chamber lowers and the water head in each apparent capillary tube ateo lowers. That 
is. as shown in Fig. 7A, the gas-liquid interface LL of the negative pressure generating member 132B lowers in accord- 
ance with the consumption of the ink. 

[0074] When the ink is further consumed, the gas-liquid interface LL lowers and assumes a state shown in Fig. 7B, 
and the upper ends of the first passageways 51 of the atmosphere introducing path become located above the gas-liq- 
uid interlace LL, and the atmosphere enters the first passageways 51 . At this time, a capillary force h generated in the 
second passageways 60 which are capillary force generating portions is set so as to become small as compared with 
the capillary force Hg of the apparent capillary tubes of the absorbing member 132B and therefore, the meniscus in the 
second passageways 60 is broken by the further consumption of the ink, and as shown in Fig. 7C, the atmosphere X is 
introduced into the liquid containing chamber 136 through the second passageways 60 and the communication port 
1 40 without the gas-liquid interface LL lowering. 

[0075] When the atmosphere X is introduced into the liquid containing chamber 136, the pressure in the liquid con- 
taining chamber 1 36 becomes correspondingly higher than the pressure in the bottom of the negative pressure gener- 
ating member containing chamber, and conespondingly to the elimination of the pressure difference, the ink is supplied 
from the liquid containing chamber 1 36 into the negative pressure generating member containing chamber. Thereupon, 
th pressure becomes higher than the negative pressure generated by the second passageways 60 and the ink flows 
into the second passageways 60 to thereby form a meniscus and therefore, the further introduction of the atmosphere 
int the liquid contairiing (Camber 136 is stopped. 

[0076] When the ink is further consumed, the meniscus in the second passageways 60 is again broken without the 
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gas-liquid interface LL lowering, as described above, and the atmosphere is introduced into the liquid containing cham- 
ber 136. Accord ngJy. after the gas-liquid interface UL has reached the upper ends of the first passageways 51 of the 
atmosphere introducing path, the destruction and reproduction of the meniscus in th second passageways 60 are 
repeated during the consumption of the ink without the gas-liquid interface LL lowering, in other words, while the upper 
end of the atmosphere introducing path maintains its communication with the atmosphere and thus, the negative pres- 
sure generated in th liquid container is controlled substantially constantly This negative pressure is determined by the 
force with which the atmosphere breaks the meniscus in the second passageways 60, and is determined by the dimen- 
sion of the second passageways 60 and the characteristics (surface tension, contact angle and density) of the ink used, 
as described above. 

[0077] Accordingly, if the capillary force h generated in the second passageways 60 which are capillary force gener- 
ating portions is set so as to be between the lower limit value and upper limit value of the capillary force which may differ 
depending on the color and kind of the ink or treating liquid which is a liquid for cfischarge contained in the liquid con- 
taining chamber, a liquid container of the same structure can be used for all kinds of ink or treating liquid without the 
structure of the liquid container being changed. 

< Method of Manufacturing the Liquid Container > 

[0078] Descnption will now be made of a method of manufacturing the liquid container of the present invention. 
[0079] Usually, when the negative pressure generating members are to be inserted into the container body, an 
absorbing member held in a frame member is pushed out into the container body by a rigid member such as a cylinder. 
[0080] Particularly in the form provided with the liquid containing chamber as shown in Figs. 1 A and 1 B. it is necessary 
to bring the negative pressure generating members into close contact with the inner wall of the container body so that 
th communicating portion 40 of the liquid containing chamber and the atmosphere may not directly communicate with 
each other. 

[0081 ] When the negative pressure generating member is to be inserted into the liquid container of the present inven- 
tion shown in Figs. 2A and 2B, it is first necessary to bring the first negative pressure generating member 132B into 
close contact with the inner wall of the container body so that the communicating portion 140 of the liquid containing 
chamber and the atmosphere may not directly communicate with each other. In adoption, when a plurality of negative 
pressure generating members are to be inserted into the container body, the close contact of the surfaces by which the 
negative pressure generating members contact with each other is required and it is also required that the surfaces 
(interface) be located at a side more separate from the bottom surface than the end portion of the atmosphere introduc- 
ing path 150. However, if the plurality of negative pressure generating members are pressed in the direction of stack 
thereof while they are simply made to bear against each other, one of them may be crushed or irregularity may occur 
from product to product because both of them are deformable. 
33 [0002] Go, 'foe inventors have jealously studied a metrwrt nf rrwniifarfr ni^ wJikdLwjlLscjye^a^^aig^ 
noted problem with a result that it has occurred to mind to insert relatively softer one of the plurality of negative pressure 
generating members earlier into the container body and compress it. 

[0083] Fig. 8 is a typical view showing an example of a manufacturing apparatus which can realize a method of man- 
ufacturing the liquid container of the present invention which is based on the above-described novel findings of the 
inventors. In Fig. 8. the container body 1 of the liquid container has a recess for a negative pressure generating member 
containing chamber provided with a liquid supplying portion, and a recess for a liquid containing chamber, the recesses 
being formed integrally with a partition wall provided with a communicating portion, and is fixed by a fixing member, not 
shown, with the opening portion thereof facing upward. The reference numerals 501 and 502 designate cylinders slid- 
able in the direction of extension of the cylindrical members thereof. The reference numeral 503 denotes a frame mem- 
ber (insertion pawl), and in the case of the present embodiment, four frame members contact with one another by the 
cylinder 502 to thereby form a hollow insertion tube. A first negative pressure generating member 132A and a second 
negative pressure generating member 132B can be contained in this insertion tube, and these are adapted to be 
pushed out of the insertion tube by the cylinder 501 as a push bar having an outer diameter substantially equal to the 
inner diameter of the insertion tube and slidable in the insertion tube. 

[0084] Reference is now had to Figs. 9A to 9F to descrfoe the method of manufacturing the liquid container by the 
manufacturing apparatus shown in Fig. 8. Figs. 9A to 9F are illustrations showing an example of the method of manu- 
facturing the liquid container of the present invention. 

[0085] First, as shown in Fig. 9 A. the container body 1 is prepared in which the recess for the negative pressure gen- 
erating member containing chamber provided with an ink supply port 114 and the recess for the liquid containing cham- 
ber are formed integrally with the partition wall provided with a communicating portion 140 and an atmosphere 
introducing groove 150. The first negative pressure generating member larger than the inner dimension of the recess 
for the negative pressure generating member containing chamber has its four surfaces surrounded by the insertion pawl 
503, and the cylinder 501 is applied to one of the surfaces thereof which are not surrounded, and the surface opposed 
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to this surface is turned to the opening portion of the recess for the negative pressure generating member containing 
chamber of the container body- By the insertion pawl 503, the first negativ pressure generating member 132B is 
crushed smaller than th opening portion of the negativ pressure gen rating member containing chamber, and the 
insertion tube formed by the insertion pawl 503 is inserted into the opening portion of the negative pressure generating 
member containing chamber (the first inserting step). When as shown in Tigs. 2A and 2B, the urging member is pro- 
vided in the ink supply port 1 14. it is desirable to insert the urging member in advance 

[0086] Next, as shown in Fig. 9B. the first negative pressure generating member 132B is pushed into the container 
by the cylinder 501 . At this time, the location of the fore end of the insertion tube 503 is more toward the entrance side 
(the opening portion side) than the upper surface of the location into which the first negative pressure generating mem- 
ber is inserted, whereby there is the merit that when the insertion tube is pulled out. any force by the pulling-out is not 
created by the frst negative pressure generating member 132B. Thereafter, the first negative pressure generating 
member 132B is pushed toward the bottom surface of the container (in the case of the present embodiment, that sur- 
face provided with the liquid supply port) by the cylinder 501. thereby making the first negative pressure generating 
member reach the bottom surface. Thereafter, the first negative pressure generating member is further compressed 
until the surface with which the second negative pressure generating member is in contact is somewhat crushed while 
the first negative pressure generating member is slidden relative to the inner side of the recess for the negative pressure 
generating member containing chamber (the first compressing step). The amount of crush of the first negative pressure 
generating member at this time is of the order of 0.2 to 1 .5 mm when the height of the negative pressure generating 
member before inserted is 15 mm. By the first negative pressure generating member being thus compressed in 
advance in the container in the inserting direction, there is the merit that the first negative pressure generating member 
becomes easier to crush when the second negative pressure generating member is inserted. 

[0087] Here, in the liquid container of the present embodiment, for the convenience of the molding of the container, 
the side forming the recess which provides the negative pressure generating member containing chamber is provided 
with such a gradient that a cross-sectional area parallel to the bottom surface decreases from the opening portion of 
the recess toward the bottom surface and therefore, by the above-described compressing step, the upper surface (a in 
Fig. 9B) of the first negative pressure generating member is preferentially deformed. 

[0088] Next, as shown in Fig. 9C. like the aforedescribed f irst negative pressure generating member, the second neg- 
ativ pressure generating member is pushed from within the insertion tube 503 into the container by the cylinder 501 . 
When the insertion is done, the second negative pressure generating member bears against the f irst negative pressure 
generating member, as shown in Fig. 9D. Thereafter, the second negative pressure generating member is further 
pushed by the cylinder, whereby the second negative pressure generating member is compressed in the inserting 
direction while being sudden relative to the inner side of the recess for the negative pressure generating member con- 
taining chamber (the second compressing step). Here, in order to ensure the close contact between the negative pres- 
sur generating members, in the manufacturing method shown in Figs. 9A to 9F, it is desirable to set the amount by 
-w l iHH Ifw^wlwJte uf 4l i e t w o negaU»ft.pregsu i e-gmiwuti iiy , iii ui i*iiiiu io orushr^ by tho cylinder to n iniUiir rnrrwitrhm 
greater than the amount by which the first negative pressure generating member has been crushed by the cylinder. 
[0089] Thereafter, as shown in Fig. 9E, a lid member 2 provided with an atmosphere communicating opening 1 1 2 and 
covering both of the aforedescribed two recesses is prepared, and is fixed to the container body 1 as shown in Fig. 9F. 
to thereby form a negative pressure generating member containing chamber and a liquid containing chamber, whereby 
the container is completed. In the manufactured container, the interface 132C is located at a side more separate from 
the bottom surface than the end portion of the atmosphere introducing path 150. and by pouring liquid by a liquid pour- 
ing method which will be described later, the liquid container shown in Figs. 2A and 2B can be provided. 
[0090] Thus, in the above-described manufacturing method, the first negative pressure generating member which is 
not hard as compared with the second negative pressure generating member is compressed in advance in the con- 
tainer, whereby when the two capillary force generating members are urged against each other, the first negative pres- 
sure generating member can be deformed more preferentially to thereby suppress the close contacting property 
between the surfaces by which the two negative pressure generating members bear against each other, and the man- 
ufacturing irregularity of the position of the surfaces relative to the container body. As the result, the liquid container of 
the present invention can be manufactured inexpensively and easily. 

[0091] While in the above-described example, the negative pressure generating members are inserted into the con- 
tain r body twice, the method of manufacturing the liquid container of the present invention is not restricted to the 
above-described form, but the two negative pressure generating members may be inserted at a time. So. an example 
of the manufacturing method when the two negative pressure generating members are inserted at a time will hereinaf- 
ter be described with reference to Figs. 10A to 10F. Figs. 10A to 10F are illustrations showing another example of the 
method of manufacturing the liquid container of the present invention. 

[0092] First, as shown in Fig. 1 0A, the first negative pressure generating member 1 32B and the second negative pres- 
sur g nerating member 1 32 A are inserted into the insertion tube 503, and one end of the insertion tube is inserted into 
the opening portion opposed to the bottom surface of the container body 1 It is desirable that the position of the fore 
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end of the insertion tube 503 at this time, as descrfeed with reference to Figs. 9A to 9F, be more toward the opening 
portion side than the upper surface of the position into which the first negative pressure generating member 132B is 
inserted. 

[0093] Next, as shown in Rg. 10B. the second negative pressure generating member is pressed toward the bottom 

5 surface of the container by the cylinder 501 to thereby push the first negative pressure gen rating member into the con- 
tainer (the first inserting step). Here, the first negative pressur generating member has no hindrance forwardly in th 
inserting direction thereof until it arrives at the bottom surface. In addition, with respect also to the side direction thereof, 
the first negative pressure generating member is moved from within the insertion tube of a narrow cross-sectional area 
into the container of a wider cross-sectional area and therefore, the compression in a direction intersecting with the 

10 inserting direction is liberated and therefore, even if the first negative pressure generating member is pressed by the 
cylinder through the second negative pressure generating rnernber harder than the first negative pressure generating 
member, the force thereof can be reliably transmitted to the first negative pressure generating member. It is more desir- 
able in order to effect the above-described insertion smoothly that the inner surface of the insertion tube be. for exam- 
ple, teflon-worked to thereby reduce the coefficient of friction between the inner surface of the insertion tube and the 

15 negative pressure generating members. 

[0094] When as shown in Rg. 1 0B, the first negative pressure generating member is pushed out of the insertion tube 
into the container, the insertion tube and the cylinder are moved as a unit as shown in Rg. 10C and the first negative 
pressure generating member is further pressed toward the bottom surface. As the result, the first negative pressure 
generating member, with one surface thereof being in contact with the insertion tube and the second negative pressure 

20 generating member, has its opposed surface bearing against the bottom surface of the container body, and, the first 
negative pressure generating member is further compressed until its surface with which the second negative pressure 
generating member is in contact is somewhat crushed while sliding relative to the inner side of the recess for the neg- 
ative pressure generating member containing chamber (the first compressing step). 

[0095] Here, in addition to the original difference in hardness between the capillary force generating members, the 
25 second negative pressure generating member at this time has its sides in the inserting direction covered with the inser- 
tion tube and is compressed in a direction intersecting with the inserting direction, whereas the first negative pressure 
generating member has its side gradually moved toward the interior of the container having a wider cross-sectional 
area. Accordingly, to the pressing force in the inserting direction, the first negative pressure generating member 
becomes more preferentially easy to deform than the second negative pressure generating member. Again in the case 
30 of the present errtbodimerrt, the inner wall surface of the container is provided with a gradient, whereby that surface of 
the first negative, pressure generating member which bears against the second negative pressure generating member 
can be preferentially deformed at the first compressing step. 

[0096] Thereafter, as shown in Rg. 1 0D. the insertion tube is pulled out while the position of the cylinder is held or a 
force is applied toward the bottom surface, and the second negative pressure generating member is compressed in the 
» jj iiiaeitipwy'circcfcn while being fyrttw^iirVlen^ tn thn inner TTYlirnf thft rpfiPfifi fnr tfafi ff^ftrvn nrfffftfl"^ fl^ Hfc 
ing member containing chamber by the cylinder (the second compressing step). Here, the second negative pressure 
generating member is hard and is held down by the cylinder, whereby even rf the force by pulling out is created in the 
second negative pressure generating member 132A when the insertion tube is pulled out, it hardly happens that the 
int rface 132C with the first negative pressure generating member moves. 
40 [0097] Thereafter, as in Figs. 9E and 9F, the lid member 2 is prepared (Rg. 10E) and the lid member 2 is mounted on 
the container body 1 to thereby complete the container. 

[0098] Figs. 1 1 A to 1 1 F are illustrations for illustrating a moo5fication of the manufacturing method shown in Rgs. 10A 
to 10F, and correspond to Figs. 10A to 10F. The Differences of this modification from the embodiment shown in Figs. 
1 0A to 1 0F will hereinafter be described chiefly. 
45 [0099] In the modification shown in Figs. 11A to 11F, as compared with the form shown in Figs. 10A to 10F, the 
inserted position of the end portion of the insertion tube into the container is nearer to the bottom surface side. 
Therefore, before as shown in Rg. 1 1 B. the first negative pressure generating member is completely pushed out of the 
insertion tube into the container, the first negative pressure generating member contacts with the bottom surface of the 
container. 

so [0100] Thus, in this modif "cation, the first compressing step is executed before as shown in Rg. 1 1 C, the first negative 
pressure generating member is completely pushed out of the insertion tube into the container, and it does not happen 
that as shown in Rg. 10C, the cylinder and the insertion tube press as a unit. That is, in the case of the present modi- 
fication, the first compressing step is executed by only the cylinder through the second negative pressure generating 
member. Here, in addition to the original difference in hardness between the capillary force generating members, the 

55 second negative pressure generating member at this time has (almost all of) its sides in the inserting direction covered 
with the insertion tube and compressed in a direction intersecting with the inserting Direction, whereas the first negative 
pressure generating member has its side gradually moved toward the interior of the container having a wider cross -sec - 
ti nal area. Accordingly, in the present modification, to the pressing force of the cylinder in the inserting direction at the 
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first compressing step, the first negative pressur generating member is more preferentially easy to deform than th 
second negative pressure generating member. 

[0101 1 The present modification differs in up to the aJbove-descrfoed first compressing step from the manufacturing 
method shown in Figs. 10A to 10F. but thereafter, as shown in Figs. 11D to 11F, the manufacture of the container is 
5 effected by th same steps as Figs. 10D to 10F. In the present modification, as compared with the manufacturing 
method shown in Figs. 10A to 10F, it is unnecessary to move the insertion tube and therefore, the manufacturing appa- 
ratus as shown in Fig. 8 can be made simpler. 

[01 02] The above-descrtoed method of manufacturing a liquid container is suitable for a liquid container provided with 
the liquid containing chamber of the present invention, but of course is not restricted thereto. That is, it can also be 

io applied to a method of manufacturing a liquid container 600 provided with a plurality of negative pressure generating 
members 632A and 632B as shown in Fig. 12 A. Fig. 12A is across-sectional view showing an example of a container 
to which the method of manufacturing the liquid container of the present invention is applicable, and the negative pres- 
sure generating member 632A is relatively harder than the negative pressure generating member 632B, and the bottom 
surface of the container body 601 is provided at the negative pressure generating member 632B side of the interface 

is between the two negative pressure generating members, and a lid member is provided at the negative pressure gen- 
erating member 632A side. The gradient of the side of the container descried in connection with the aforedescribed 
manufacturing method is typically shown in Fig. 12A. 

[0103] In Fig. 12A, there is shown an example in which the bottom surface of the container body 601 is formed with 
an ink supply port 614 and the lid member is formed with an atmosphere communicating port 612, whereas the loca- 

20 tions of these are not restricted to the form shown in Fig. 12A, but may be reversed depending on the magnitude of the 
capillary forces generated by the capillary force generating members. However, if as in the example of the liquid con- 
tainer provided with the liquid containing chamber shown in Fig. 2A, etc. the relatively hard negative pressure generat- 
ing member is weaker in capillary force, the respective negative pressure generating members can be made to 
g nerate desired capillary forces during the manufacturing process of the container and therefore, the irregularity of the 

25 magnitude of the capillary force by the product can be made smaller, and this is desirable. 

[01 04] Also, when the above-described negative pressure generating members 632A and 632B are formed of a ffcer 
material such as thermoplastic resin f ft>er. the f tt>er generally has a certain degree of directionality as disclosed, for 
example, in Japanese Patent Application Laid -Open No. 9-183236. So, as shown in Fig. 12B, the direction F in which 
the fibers 650 of the negative pressure generating member 632A are uniform becomes a direction toward the bottom 

30 surface of the container body 601 (the compressing direction during insertion), and as shown in Fig. 1 2C, the direction 
F in which the ffoers 651 of the negative pressure generating member 632B are uniform becomes a direction parallel 
to th bottom surface of the container body 601 (a direction intersecting with the compressing direction during inser- 
tion), whereby the difference in hardness between the two negative pressure generating members with respect to the 
inserting direction thereof into the container can be made greater. 


< Liquid Pouring and Package) 

[0105] As the form of the liquid container of the present invention during distribution, the liquid pouring into the con- 
tainer and package will now be described with reference to Fig. 8. 

40 [0106] A method of pouring liquid will first be described. Taking the case of the first embodiment as an example, a 
container containing no liquid therein is prepared, and the liquid containing chamber thereof is filled with liquid and the 
negative pressure generating member containing chamber thereof is filled with an amount of liquid which can be con- 
stantly held by the entire boundary layer between the negative pressure generating members irrespective of the posture 
of the liquid container. The liquid container into which a predetermined amount of liquid has been poured in such a man- 

45 n r becomes such that the boundary layer can function as gas introduction blocking means. A conventional method can 
be utilized as the method of pouring liquid into the respective chambers. 

[0107] The present invention can effectively prevent the movement of air into the liquid containing chamber during 
distribution by pouring a predetermined or greater amount of liquid as described above, but the inventors have come to 
find ut a more desirable condition about the amount of liquid to be poured, as the result of their further studies. This 

so desirable condition will be described hereinafter. 

[0108] The liquid container after the liquid has been poured thereinto by the above-described liquid pouring step, as 
will generally be described later, has its atmosphere communicating port and ink supply port hermetically sealed by 
seal members or the like, whereafter it is shipped so as to reach a user. In the liquid container after such distribution 
and before the seal members are opened, the first negative pressure generating member is filled with liquid nearly 100 

55 %, but the second negative pressure generating member is sometimes filled with a mixture of air and liquid. 

[01 09] If the seal of the liquid container is opened with air and liquid being thus mixed together in the second negative 
pressure generating member, when the pressure in the liquid container before its seal is opened is higher than the 
atmospheric pressure of the environment in which the seal is opened (that is, when the seal is opened under a reduced 
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pressure environment), the air in the liquid container expands during the opening of. the seal. At the time, rf the air in 
the second negative pressure generating member is an air bubble surrounded by the liquid and isolated relative to the 
atmospher , it may push up the liquid in the second negative pressur generating member to a buffer portion and in the 
worst case, the liquid may overflow from the atmosphere communicating port or the ink supply port. 
[0110] So, when the inventors have zealously studied about this phenomenon, they hav found that th amount of 
liquid filling the second negative pressure generating member in the negative pressure generating member containing 
chamber is concerned in it. 

[011 1] So, when in the liquid container shown in Figs. 2A and 2B. the volume of the liquid containing chamber was 
6.7 cc and the volume of the first negative pressure generating member was 4.2 cc and the volume of the second neg- 
ative pressure generating member was 5.4 cc and the surface forming the buffer chamber of the second negative pres- 
sure generating member was 8 x 40 mm and liquid was poured under the condition of 1.0 atmospheric pressure, and 
thereafter the ink supply port and the atmosphere communicating port were sealed and the relation between the 
amount of liquid filling the second negative pressure generating member in the negative pressure generating member 
containing chamber and the leakage of the liquid when the seal was opened under 0.7 atmospheric pressure after dis- 
tribution was examined, there was obtained a result as shown in Table 1 below. 


Table 1 


sample 

rate of filling the 2nd neg- 
ative pressure generat- 
ing member with liquid 

leakage of liquid when 
the seal was opened 

A 

63% 

none 

B 

67% 

none 

C 

69% 

none 

D 

73% 

leakage occurred 

E 

77% 

leakage occurred 

F " 

85% 

leakage occurred 

G 

89% 

leakage occurred 


[0112] As is apparent from this table, in the above-described form, the rate of filling the second negative pressure 
^ttjrat i rig«r T*yTfrff«^^ 

be reliably prevented even if the pressure in the liquid container before opened and the atmospheric pressure when the 
container is opened differ remarkably from each other. 

[0113] The upper limit of this rate of faiing the second negative pressure generating member with liquid is varied 
chiefly by the relation between the volume of the second capillary force generating member and the surface forming the 
buffer chamber of the second negative pressure generating member, and rf for example, the volume of the second neg- 
ative pressure generating member is the same, but the surface forming the buffer chamber is relatively large, the liquid 
will not leak during the opening of the container even "rf the rate of filling the second negative pressure generating mem- 
ber with liquid is made somewhat greater than the above-mentioned value. Accordingly, optimum rates can be deter- 
mined in conformity with respective cases, but generally when the liquid container is used as a liquid container in the 
field of ink jet recording, the value of this upper limit is about 60 % to 85 %. 

[01 1 4] Description will now be made of the package which is the form during distrtoution. To sell a container into which 
a predetermined amount of liquid has been poured by the above<Jescribed method of manufacturing a liquid container 
(the liquid pouring method), it is desirable to seal the atmosphere communicating port and the ink supply port during 
distribution. So. these are sealed by the utilization of the package. The package of the present invention has seal means 
for sealing the liquid supply port 1 4 and atmosphere communicating portion 1 2 of the container into which the liquid has 
been poured. 

[01 1 S\ In an example of the package shown in Fig. 8, the sealing of the atmosphere communicating portion is effected 
by an atmosphere communicating portion sealing member 94 and the sealing of the ink supply port is effected by a cap, 
not shown. The sealing may be done by a cover member which will be described later, instead of the cap. 
[0116] In this example, a portion of the atmosphere communicating portion sealing member 94 is intactly extended 
beyond the end surface of the ink tank and provides a knob portion 90. A portion of the knob portion is formed with a 
display portion 91 for clearly displaying that it is the knob portion. Around the atmosphere communicating portion seal- 
ing member and the cap. there is disposed a cylindrical cover member 93 covering these. 
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[0117] In such a package, not only the atmosphere communicating portion and the liquid supply port are sealed, but 
also provision is mad of gas introduction blocking means cooperating with the partition wall and the liquid contained in 
the negative pressur generating member containing chamber to block the introduction of gas from the cornmunicating 
portion into the liquid containing chamber except during the supply of th liquid from the liquid supplying portion to the 

s outside, whereby th liquid can be prevented from leaking to the outside irrespective of the posture of the container. 
[0118] In the case of the above-described package, the user first sees th knob portion 90 on which the display por- 
tion 91 is formed and therefore, grasps this knob portion so as to start the work of opening the package. Thereupon, 
the cover member is stripped off by the end portion 92 of the atmosphere communicating portion sealing member and 
the atmosphere communicating port is opened, whereafter the cap becomes removable. By thus prescribing the order 

w of opening of the seal, the leakage of the liquid out of the liquid supply port during the opening of the seal can be better 
prevented with the above-described gas introduction blocking means. 

< Ink Jet Head Cartridge) 

is [0119] An ink jet head cartridge to which the liquid container of the present invention is applicable wfll now be 
described with reference to Figs. 9A to 9F. 

[01 20] In Figs. 9A to 9F, the reference numeral 1 1 6 designates a lever member elasticairy deformably and "integrally 
formed outside the liquid container (ink tank) 100, and a restraining projection is formed on the intermediate portion 
thereof. 

20 [0121] The reference numeral 20 denotes a head cartridge on which the above-described ink tank 100 is mounted, 
and in the present embodiment, it contains therein ink tanks 100 (100C, 100M and 100Y) of e.g. cyan C, magenta M 
and yellow Y. A color ink jet head 22 is integrally provided in the lower portion of the head cartridge 20. The color ink jet 
head 22 formed with a plurality of downwardly lacing discharge ports. These recording heads use a system provided 
with means (e.g. electro-thermal converting members or the like) generating heat energy as energy utilized to effect ink 

25 discharge, among ink jet recording systems, and causing a state change in the ink by the heat energy, thereby realizing 
higher density and higher minuteness of recorcfing. 

[01 22] The ink tank 1 00 is then pushed from its state shown in Fig. 9A into the head cartridge 20 so that the ink sup- 
plying cylinder 1 14 thereof may be engaged with the ink supplying cylinder receiving portion, not shown, of the color ink 
jet head 22 and the ink path cylinder of the color ink jet head 22 may move into the ink supplying cylinder 114. There- 
30 upon, the restraining projection 1 16A of the lever member 116 comes into engagement with a projection, not shown, 
formed at a predetermined location on the head cartridge 20. and a regular mounted state shown in Fig. 1 B is obtained. 
The head cartridge 20 with the ink tank 100 mounted thereon is further carried on the carriage of an ink jet recording 
apparatus which will be described later, and is rendered capable of printing. 

[0123] While in the foregoing description, the liquid container is separable from the head cartridge, it may of course 
fr fr ni^&JntegraLwit h^ttie-latter.^ :-' - ^^^^^ ^ , n ' ^^^^^^^^^^^^^^ 

< Liquid Discharge Recording Apparatus > 

[0124] Lastly, an example of a liquid cGscharge recording apparatus capable of carrying the above descrtoed fiquid 
ao container or ink jet head cartridge thereon will be described with reference to Figs. 10A to 10F. 

[0125] In the recording apparatus shown in Figs. 10A to 10F, the reference numeral 95 designates a carriage capable 
of removably carrying the liquid container 100 (or the above-described ink jet head cartridge) thereon, the reference 
numeral 96 denotes a head recovering unit in which a head cap for preventing the drying of the ink from the plurality of 
orifices of the head and a suction pump for sucking the ink from the plurality of orifices during the bad operation of the 
45 head are incorporated, and the reference numeral 97 designates a paper supply surface to which recorcfing paper as a 
recorcfing medium is conveyed. 

[0126] The carnage 95 has its position on the recovering unit 96 as a home position, and printing is started by the 
carriage beginning to scan in the leftward direction as viewed in Figs. 10A to 10F 

[01 27] As described above, according to the first invention of this application, the liquid is always contained in the neg- 
50 ative pressure generating member near the communicating portion, and the introduction of gas from the communicating 
portion into the liquid containing chamber except during the supply of the liquid from the liquid supplying portion to the 
otrtsd can be blocked and therefore, there can be provided an ink tank which can effect the stable supply of ink even 
if it is subjected to distribution in the state before the use is started. 

[0128] Also, according to the second invention of this application, the above-described ink tank can be provided on 
55 the basis of the relation among the capillary forces, hardness and interface of the two negative pressure generating 
members when the two members are urged against each other. 

[0129] A liquid container having a negative pressure generating member containing chamber containing therein a 
negative pressure generating member formed of a fiber material and provided with a liquid supplying portion and an 
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atmosphere communicating portion, a liquid containing chamber provided with a communicating portion communicat- 
ing with the negative pressure generating member containing chamber and forming a substantially hermetically sealed 
space and storing therein liquid to be supplied to th negativ pressur generating member, and a partition wall for par- 
titioning the negative pressure generating member containing chamber and the liquid containing chamber and forming 
the communicating portion is provided with gas introduction blocking means cooperating with the partition wan and the 
liquid contained in the negative pressure generating member containing chamber to block th introduction of gas from 
the communicating portion into the liquid containing chamber except during th supply of the liquid from the liquid sup- 
prying portion to the outside. 

Claims 

1 . A liquid container having a negative pressure generating member containing chamber containing therein a nega- 
tive pressure generating member formed of a fiber material and provided with a liquid supplying portion and an 
atmosphere cornmunicating portion, a liquid containing chamber provided with a communicating portion communi- 
cating with said negative pressure generating member containing chamber and forming a substantially hermetically 
sealed space and storing therein liquid to be supplied to said negative pressure generating member, and a partition 
wall for partitioning said negative pressure generating member containing chamber and said liquid containing 
chamber and forming said cornmunicating portion, characterized by the provision of gas introduction blocking 
means cooperating with said partition wall and the liquid contained in said negative pressure generating member 
containing chamber to block the introduction of gas from the communicating portion into the liquid containing cham- 
ber except during the supply of the liquid from said liquid supplying portion to the outside. 

2. A liquid container according to Claim 1 , characterized in that said negative pressure generating member containing 
chamber contains therein at least two negative pressure generating members urged against each other, the inter- 
face of the urged portions of said two negative pressure generating members intersects with said partition wall, said 
gas introduction blocking means is the interface of said urged portions, and the liquid is held by the whole of the 
interface of said uriged portions. 

31 A liquid container according to Claim 1 , characterized in that said gas introduction blocking means is a protruding 
portion provided on said partition wall, and said protruding portion is inserted in said negative pressure generating 
member. 

4. A liquid container having a negative pressure generating member containing chamber containing therein first and 
second negative pressure generating members urged against each other and provided with a liquid supplying por- 
tion gnd on atmosphere rnmrrniniratino portion, a liquid mrrtaining Chamber PrPVjdftd with a communicating^por^ 
tfon communicating with said negative pressure generating member containing chamber and forming a 
substantially hermetically sealed space and storing therein liquid to be supplied to said negative pressure generat- 
ing members, and a partition wall for partitioning said negative pressure generating member containing chamber 
and said liquid containing chamber and forming said communicating portion, characterized in that the interface of 
the urged portions of said first and second negative pressure generating members intersects with said partition 
wall, said first negative pressure generating member communicates with said communicating portion and can com- 
municate with said atmosphere cornmunicating portion only through the interface of said urged portions, said sec- 
ond negative pressure generating member can communicate with said cornmunicating portion only through the 
interface of said urged portions, the capillary force of the interface of said urged portions is higher than the capillary 
forces of said first and second negative pressure generating members, and the negative pressure generating mem- 
ber containing chamber is fflled with an amount of liquid which can be held by the entire interface of said urged por- 
tions irrespective of the posture of the liquid container. 

5. A liquid container according to Claim 4. characterized in that said negative pressure generating member containing 
chamber is provided with an atmosphere introducing path for introducing the atmosphere near said communicating 
portion of said partition wall, and the intersecting portion between the interface of said urged portions and said par- 
tition wall is provided above the upper end portion of said atmosphere introducing path in the posture of the liquid 
container during the use thereof. 

6. A liquid container accorc5ng to Claim 4 or 5, characterized in that said partition wall is provided with a capillary force 
generating portion for generating a capillary force. 

7. A liquid container according to any one of Claims 4 to 6. characterized in that said first negative pressure generat- 
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ing member is stronger in capillary force than said second negative pressure generating member. 

8. A liquid container having a negative pressure generating member containing chamber containing therein first and 
second negativ pressure generating members urged against each other and provided with a liquid supplying por- 
tion and an atmosphere communicating portion, a liquid containing chamber provided with a communicating por- 
tion communicating with said negative pressure generating member containing chamber and forming a 
substantially hermetically sealed space and storing therein liquid to be supplied to said negative pressure generat- 
ing members, and a partition wall for partitioning said negative pressure generating member containing chamber 
and said liquid containing chamber and forming said communicating portion, characterized in that the interface of 
the urged portions of said first and second negative pressure generating members intersects with said partition 
wall, said first negative pressure generating member communicates with said communicating portion and can com- 
municate with said atmosphere communicating portion only through the interface of said urged portions, said sec- 
ond negative pressure generating member can communicate with said communicating portion only through the 
interface of said urged portions, one of said f irst and second negative pressure generating members which is weak 
in capillary force is harder than the other negative pressure generating member, and the negative pressure gener- 
ating member containing chamber is filled with an amount of liquid which can be held by the entire interface of said 
urged portions hrespective of the posture of the fiquid container. 

9. A liquid container according to Claim 8, characterized in that both of said first and second negative pressure gen- 
erating members are formed of a f foer material, and the average cSameter of the cross-section of the ftoer forming 
said negative pressure generating member which is weak in capillary force is longer than the average diameter of 
the cross-section of the f ft>er forming the other negative pressure generating member. 

10. A liquid container according to Claim 8 or 9. characterized in that both of said first and second negative pressure 
generating members are formed of a plurality of kinds of thermoplastic fiber materials, and the rate of a f foer mate- 
rial of a low melting point in the fiber materials forming said negative pressure generating member which is weak 
in capillary force is higher than the rate of a ffoer material of a low melting point in the f foer materials of low melting 
points forming the other negative pressure generating member. 

11. A liquid container having a negative pressure generating member containing chamber containing therein first and 
second negative pressure generating members urged against each other and provided with a liquid supplying por- 
ti n and an atmosphere communicating portion, a liquid containing chamber provided with a communicating por- 
tion communicating with said negative pressure generating member containing chamber and forming a 
substantially hermetically sealed space and storing therein liquid to be supplied to said negative pressure generat- 
es- ing momhfre anri ^partition wall for partitioning saidneqative pressure generating member containing chamber 

and said liquid containing chamber and forming said communicating portion, characterized in. that the interface of 
the urged portions of said first and second negative pressure generating members intersects with said partition 
wall, said first negative pressure generating member communicates with said communicating portion and can com- 
municate with said atmosphere communicating portion only through the interface of said urged portions, said sec- 
nd negative pressure generating member can communicate with said communicating portion only through the 
interface of said urged portions, the capillary forces of said first negative pressure generating member and said 
second negative pressure generating member differ from each other, and said negative pressure generating mem- 
ber containing chamber is filed with an amount of liquid which can be held by the entire interface of said urged por- 
ti ns irrespective of the posture of the liqu id container. 

12. A method of manufacturing a liquid container having a negative pressure generating member containing chamber 
containing therein a first negative pressure generating member and a second negative pressure generating mem- 
ber urged against each other, said second negative pressure generating member being harder than said first neg- 
ative pressure generating member, said negative pressure generating member containing chamber being provided 
with a liquid supplying portion and an atmosphere communicating portion, a liquid containing chamber provided 
with a communicating portion communicating with said negative pressure generating member containing chamber 
and forming a substantially hermetically sealed space and storing therein liquid to be supplied to said negative 
pressure generating members, and a partition wall for partitioning said negative pressure generating member con- 
taining chamber and said liquid containing chamber and forming said communicating portion, wherein the interface 
of the urged portions of said first and second negative pressure generating members intersects with said partition 
wall, said first negative pressure generating member communicates with said communicating portion and can com- 
municate with said atmosphere communicating portion only through the interface of said urged portions, and said 
second negative pressure generating member can communicate with said communicating portion only through the 
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interface of said urged portions, characterized by the provision of: 

the preparing step of preparing a main body in which a recess for said negative pressure g nerating member 
containing chamber provided with said liquid supplying portion and a recess for said liquid containing chamber 
ar formed integrally with the partition wall provided with said communicating portion; 
the first inserting step of inserting said first negative pressure generating member into th recess for said neg- 
ative pressure generating member containing chamber of said main body; 

the first compressing step of making said first negative pressure generating member bear against the bottom 
surface of said recess after said first inserting step, and compressing said first negative pressure generating 
member in said inserting tfrection while sliding it relative to the inner side of the recess for said negative pres- 
sure generating member containing chamber; 

the second inserting step of inserting said second negative pressure generating member into the recess for 
said negative pressure generating member containing chamber of said main body after said first inserting step; 
the second compressing step of urging said second negative pressure generating member against said first 
negative pressure generating member and compressing it in said inserting direction while sliding it relative to 
the inner side of the recess for said negative pressure generating member containing chamber after said first 
compressing step; and 

the enclosing step of f bang to said main body a lid member provided with an opening for said atmosphere com- 
municating portion and covering both of said two recesses, thereby forming said negative pressure generating 
member containing chamber and said liquid containing chamber. 

1 3. A method of manufacturing a liquid container according to Claim 1 2, characterized in that an insertion tube for hold- 
ing said first negative pressure generating member and said second negative pressure generating member in their 
stacked state, and a push bar having an outer diameter substantially equal to the inner diameter of said insertion 
tube and slidable in said insertion tube to thereby push out said first and second negative pressure generating 
members in the named order are prepared at said preparing step, and said first inserting step is executing with said 
first negative pressure generating member bearing against said second negative pressure generating member in 
said insertion tube. 

14. A method of manufacturing a liquid container according to Claim 13, characterized in that said first compressing 
step is executed with at least a portion of said second negative pressure generating member held in said insertion 
tube. 

15. A method of manufacturing a liquid container characterized by: 


the step of preparing a liquid container having a negative pressure generating member containing chamber 
containing therein first and second negative pressure generating members urged against each other and pro- 
vided with a liquid supplying portion and an atmosphere communicating portion, a liquid containing chamber 
provided with a communicating portion cornmunicating with said negative pressure generating member con- 
taining chamber and forming a substantially hermetically sealed space and storing therein liquid to be supplied 
to said negative pressure generating members, and a partition wall for partitioning said negative pressure gen- 
erating member containing chamber and said liquid containing chamber and forming said communicating por- 
tion, wherein the interface of the urged portions of said first and second negative pressure generating 
members intersects with said partition wall, said first negative pressure generating member communicates 
with said communicating portion and can communicate with said atmosphere communicating portion only 
through the interface of said urged portions, said second negative pressure generating member can commu- 
nicate with said communicating portion only through the interface of said urged portions, and the capillary force 
of the interface of said urged portions is higher than the capillary forces of said first and second negative pres- 
sure generating members; 

the first liquid filling step of filling said liquid containing chamber with liquid; and 

the second liquid filling step of f flling said negative pressure generating member containing chamber with an 
amount of liquid which can be held by the entire interface of said urged portions irrespective of the posture of 
said liquid container. 

16. A method of manufacturing a liquid container according to Claim 15. characterized in that at said second liquid fill- 
ing step, the rate of filling said second negative pressure generating member with liquid is 70 % or less. 

17. A package containing therein a liquid container provided with an atmosphere communicating portion and a liquid 
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supplying portion, characterized in that said container is a liquid container according to any one of Claims 1 to 1 1 . 
and is provided with seal means for dosing the atmosphere communicating portion and liquid supplying portion of 
said container, and means for opening said seal means. 

5 18. An inkjet head cartridge characterized by the provision of a liquid contain r according to any one of Claims 1 to 1 1. 
and a liquid discharging head portion capable of cSscharging liquid contained in said container. 

19. An inkjet head cartridge according to Claim 18. characterized in that said liquid discharging head portion and said 
liquid container are removably mountable. 

20. A liquid discharge recording apparatus characterized by the provision of a liquid container according to any one of 
Claims 1 to 1 1. a liquid discharging head portion capable of discharging liquid contained in said container, and a 
mounting portion for said liquid container. 

is 21 . A method of manufacturing a liquid container containing therein a first negative pressure generating member and 
a second negative pressure generating member urged against each other, said second negative pressure gener- 
ating member being harder than said first negative pressure generating member, characterized by the provision of: 

the preparing step of preparing main body provided with a recess provided with a bottom surface bearing 
20 against said first negative pressure generating member; 

the first inserting step of inserting said first negative pressure generating member into a recess for the negative 
pressure generating member containing chamber of said main body; 

the first compressing step of making said first negative pressure generating member bear against the bottom 
surface of said recess after said first inserting step, and compressing said first negative pressure generating 
25 member in said inserting direction while sliding it relative to the inner side of the recess for said negative pres- 

sure generating member containing chamber; 

the second inserting step of inserting said second negative pressure generating member into the recess for 
said negative pressure generating member containing chamber of said main body after said first inserting step; 
the second compressing step of urging said second negative pressure generating member against said first 
30 negative pressure generating member after said first compressing step, and compressing said second nega- 

tive pressure generating member in said inserting direction while sliding it relative to the inner side of the 
recess for said negative pressure generating member containing chamber; and 
the enclosing step of fixing a lid member for covering said recess to said main body- 

35 22. A method ma™ lfachjri ng a liquid container according to Claim 21. charact erized in that at said pr eparing step. 

the side of the recess of said main body is provided with such a gradient that a cross-sectional, area parallel to the 
bottom surface of said recess decreases from the opening portion of said recess toward said bottom surface. 

23. A method of manufacturing a liquid container according to Claim 21 . characterized in that said first and second neg- 
40 ative pressure generating members are formed of a fiber material, the direction in which the fibers of said first neg- 
ative pressure generating member are uniform is a direction intersecting with the compressing direction at said first 
compressing step, and the direction in which the fibers of said second negative pressure generating member are 
uniform is the compressing direction at said second compressing step. 

45 24. A liquid container provided with first and second negative pressure generating members urged against each other, 
a container body provided with a recess for containing said first and second negative pressure generating mem- 
bers, and a lid member for covering the opening portion of said container body with said first and second negative 
pr ssure generating members contained in said container body, characterized in that said second negative pres- 
sure generating member is hard as compared with said first negative pressure generating member, said first neg- 

so ative pressure generating member bears against the bottom surface of the recess of said container body and that 
surface of said first negative pressure generating member which is opposed to said bearing surface bears against 
said second negative pressure generating member. 
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FIG. 1A 
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FIG. 2A 
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FIG. 4A 
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FIG. 5A 

L 412 438 



25 



26 


EP 0 956 959 A2 


51 138 



27 


EP0 956 959 A2 



28 


EP 0 956 959 A2 


FIG. 9A 
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FIG. 13 
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